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(54) CONTROL DEVICE OF INTERNAL COMBUSTION process just before the above-mentioned cylinder by a 
ENGINE prescribed value B. 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a control device 
of an internal combustion engine which provides an 
appropriate countermeasure for the trouble of increase 
of the torque variation caused by the excess of the 
quantity of internal exhaust gas re- circulation 
(internal EGR quantity) in a prescribed cylinder. 

SOLUTION: When the internal EGR quantity is excessive 
in a prescribed cylinder, the quantity of exhaust gas 
returning from a combustion chamber 2 to an intake 
pathway 3 is increased in the exhaust process of the 
cylinder, and the transition of the intalce pressure PM 
in a period corresponding to the intake process of the 
cylinder is higher than usual. Accordingly, it Is 
determined that the cylinder is the one in which the 
torque variation is increased caused by the excess of 
the internal EGR quantity based on the facts that the 
torque variation dln(i) in the cylinder is large and 
that the peak value PMmax(i) of the intake pressure PM 
in the period is larger than the peak value PMmax(i-l) 
of the intake pressure PM in the period corresponding to 
the intake process of a cylinder which is in the intake 




(19)H*B!|fff;t (JP) 



<i2) ^ ^ i|t ^ 



(A) iummmm'Am^^ 

#^32003- 148182 
(P2003-148182A) 
(43)^11 H ¥^£15^ 5 ^21 H (2003. 5. 21) 



(51) Intel.' 
F 0 2 D 13/02 

FOIL 13/00 
F 0 2 D 41/04 
45/00 



3 0 1 
3 2 0 
3 14 



F I 

F 0 2D 



13/02 



FOIL 13/00 
F 0 2 D 41/04 
45/00 

m^m^ 19^41(0% 7 OL (^13 H) m»M\zm< 



K 3G0 1 8 

H 3G0 6 2 

3 0 lU 3G0 84 

320 3G092 

3 1 4B 3G3 0 1 



(2i)me## 


4$S2001 -348628( P2001 -348628} 


(71) a® A 


000003207 










(22)mBIB 


^miSmiHUB (2001. 11. 14) 










(72)S!M# 
























(72)«M# 


asa e= 






















(74)«aA 


100068755 








ffm± jss «fi (ni«) 











(54) l^iKI«i8<Dft!l»^@ 



(57) 

mm] m^^nT\*^mmnmmi (i*isi$egrs) 
L Ta«) ^» i; ^ c t COT- # ^ nmrnm <nm 

^WIBI-eo«R$tJEPMoai^d«silf i ») <t*o fi^ 

or. ±fBMf§iT-co h;i/i'^Siid i n(i) 75?:^iv^c: 

(i) i)K ±.^%m<r>-^mzmM.nmx-h^tz%m<D^%. 

fi^S W -eo^^JE P MO tf - ^' ffi P Mm a 
x(i-1) J: () '{)^^teBy'ilt*l^v^^i:{c3go'i, ±M 




-1- 




1 



|Bl1«rsl<o#^1^«o h^Ui^geSfttl-^ 

i- ^ tci^^ L , <nm.%nm<<ztm^ Lfzm^ x<T>m.% 

mim 6 1 is^« 1 ~ 5 o v^-f *t*HciBiR<7>F«?«fe«M 

9.0 

[0 0 0 1 1 

10 0 0 2] 



(2) 2003-148182 

2 

t7j«tft>KTv»4o L;t:rtSI5EGRa<7)il^f:=jf T 

mfs.t Lxii. o-s 9 0 3 3<^miizm 

TSf^<0 i%ft ills l-M L T iJ < J: 9 U ;t <0 

70 [0 0 0 3 J ±ifipr^^^'^wr#tt^«(±. sf^^fs^i- 

mmizXoXiJJ^'y^ryV^myfl^lzM^^-^. P^ff 
20 -So 

[0 0 0 4] tz^x. \*imMm<7)Wx^^m,zii^^x. 

^*%o-Crt«CEGRg*«ia#lc5:'&i:, -g-O^ttT'li 

(CO v^r !±0ij X. If tlir*5 ai:'3tt<o(llKj;SK^ii 
o*§^m^HfeT-*;5.^^ ^K^^^^'^»cO^§±(±l*lgPE 
GR4<7)ja#*W.Hti:-S/itfCir<. 0flx.Jf«fei|4i!tW- 

JO [0 0 0 5] ±f£<7)J: ^ (~M?>*>co^,H(-<t tJBfS^tt 
Sift 5: PPSD-r ^ * c7)Jt m $r ^ C ;L C t tJJ, t 

i'mw}mm<7)tciit>niimtLxii. mnm^t. m^m 

[0 0 0 6] 

^Siii:^oilH**l*ia5EGRS<oa#tT-ib ±fB 

40 (Di.^tj:i^m.'^mt<r>rz>b(nmm^iimtLxm^Ti.x 

ktiihii^^o ^ntztb. ifEitmmtrtSPEGRiojg 

^\zwomiit'r>wAti-\-^\zm\-r^ztitx^-r. m 
mnrnzi-^xitmrn^k'^'^^^x Y )i'i^^wsinx.i> 

[0 0 0 7] ^<r>tztb^ rtS|5EGRfiOii#H#v^^^ 

%.^xY)Vi;%mi)mi^\^x^^i,t^\<z{i^ -e-ti-tcSL 

^i>i,o{z-ri>-SL-mi)^^^o fzfzL. ±fe.<r> X d iizmz 
50 m^m:f]Wi<r>mmiiLm.<r>nws\z^<3\,^xY)v^mbm± 



-2- 




3 



[0 0 0 8] *|§W(i^<7)J; 0 ^*1«fcM.^r^$ii./c 
» (rtSCEGRg) wjg^tcj:* h;i/^^l&<o*S:*:**^ 

10 0 0 91 

[0 0 10] ±fe«)£icj:ti.tf. «SiJ*gm:oTI*ia5 

[0 0 11] a*a2iB«o^^-e(±. W*:Klfe«co 
ifeWt-ijv^r, «rSB«gij*^(4. frfe/^•7^-i' t L 

h ;P ^» t {c^o- # , rtgfSf ^W»J«io jS^- 
[0 0 12] W*:S3fB«<7)%?g-e(±> lE^*A->^7 

'p<r>m.m.^<)y^y<r>mmi^m^w-t^ztX'^M.n<r>p^ 
X. \^mmw<r>^nm:^m<r>m.m.!±mmizm-^^. 

(0 0 131 m^'^mx'(r>jf^mmwmm&(r)m^it^ 



(3) # 2003-148182 

4 

rc-Lfzmr^X'<7:>m.%s.<r>mmm<^%n^zit-<xi^i±m 

^iii<oii:*:;4?^ C T V » ^ISi 5r 6956 icfij gij -t ^ t **r- 

[0 0 141 ^*3«4l£«<7)f&§qT-(±. If*«2 3?.<i3 
[0 0 151 ^5e^ttT-F«3«|5S^Wtf5Rfi3&*#v»J»'^{i 

m^nm^mi<r>i&0'\zx^xh)Vi^mwi<om±A^±tx 
[0 0 161 Co Lfzm^>im7t>ix:h^n-t l 

[00171 W*:^ 5 tm<^ftmX'li. 4 |fi«0 

i . mmm^^'m i \^mmwsimm(r>s^ ic j: ^ h ;u 

^m<r>i§iz^m± L T t flglj ^ -5, 4> <7> t L 

50 [0 0 1 81 m^%n<^m^^7m~imLfzmN\x(7)m. 

f*immwiMw&<^M^:d'^\:.xy^^^wmm-r^zt^^ 
h)\^i^mm(r>iiizT^'^±Lx^^i>%mtmm-ri>z 

[00191 it*]® 6 nM<r>^mxii. 1-50 
l*Ig|5S^ASttilil:Oi§# tc J: ^ h ^Iftie^^Tj^^ i: -C 

[0 0 2 01 JifESfStcittidf. i*iSl5Sf^l¥ifai:Oja 
h fVi^^m<r)i^±*^^±LX^^^%^i,znL. 
-g-O h ;P ^' nrtfe^rffi ») t **T- # ^ J: T 

[0 0 2 11 m^mvt^no^^x-a. w^^eiE^o 



-3- 




5 



[0 0 2 2] f^um^wnmmi<r>M^i^ i.i,Y)\^^^m 
[0 0 2 31 Kcii. [^mmwvkmA<r>m'Mi. ss# 

rofia^MWI-'S c I- J: c ma^tL-So 

[0 0 2 4] 

Sria 1 -m 1 0 {zm-orm.m-t:ho 
[0 0 2 5] HI 1 o— #--izg#^ 
igi#i~#4 (iiiuc(±-#^«i# i<^<^Ei^) <7)m^ 

y V 5 {c J: ^ *iAc*»lT t>ix^ <, w Oj^.'XliZ X 

J: b'x h > 6 A^mmmt. ^ y v > i com^jwr-ib 

^^'■7>^'->A'7h g^^H^K-r-l) i 9 \Zii^^ 
[0 0 2 6] ±feiS^ii8&3 ;±> 0 2 tc^$tt^ i 9 

B& 3 (S. ^n-rn-oti^Jft L/:#c.^.-e#:^'MS 2 
S!$n-tv^-&„ H 1 tc^$*t^ J: 9 ic, BRISKS 

-5) o 

I 0 0 2 7 1 iSi^/^;i/y 1 3 (i. ^ ^ > ^ V ■Vv' b 9 O 

^\zm'thf^fziiU 1 6 aOHtetl^o'^IIHtif^L. 
Sf^iiES? hi?^«SM2 ^OH^^ii • iiBfi-^o 
[0 0 2 81 4 ^>v> 1 SO 

(i> #^fgF# 1 - # 4 ^c^tJ^i-'2)^S^/^*>'^■7'fflO:^^ 1 
5 2.(r)ii u-fuv ^ -Ji^i:i&%ij Ai^^y h 1 SO^J:^ 

^ M 5 ^^c7)W:^[^li^e$-ii:^^i:r**a$tt^o 
A 1 5 a A v-v^ h 1 5 *-ec7)W:^foltc^ffi 

[0 0 2 91 -9 Lfz^mmm2 o t lxu. i&j±im 



(4) 2003-148182 

ho 

[0 0 3 01 ±J&\.tz^%^^)V'fWi:^m<nij^ 

10 ho HI 3 (i:^ A 1 5 aCO:^ 

0 4 (a) {i:^ A 1 5 a OiEBIHr-* . 1114 
(b) (±;^A 1 5 aO:&1BI®l2I-eafe-5)o 
[0 0 3 11 113 tl^StL^ J: 9 (I. 1 5 aoy- 
X 2 1 <7)^S $ {i, mM.i^ A V ■vv' h 1 5 Ott:^f6l (0 3 

aO:^|o]R1l(7)S®2 2^0<7)fflS5J^(lioV^'C(±. :^ A ^ 

(EI4 (a) o;£ffl) ii/N*;^ 
20 (114 (a) (niam) hxm^^iatm^hf^^ 

X^^ho i7l.l 5 aO:^f^Fffll (0 3) O^M2 

3 $ OgB5^tii^v>T. ^ ffiO tiii^^:^ A v a- 

7 ha5 2 4;?>^^?FM$^tiTv^^o ^ 9 -7 ha$2 

4^mJ&-thZtX\ :^ A 1 5 a lli3V^rSW2 3^*} 
OSB5tOga§liiJii. «®2 2^i9<7)aS5}^Oia^1I(l(lJt-< 
:^rffi]Fimir63:6-d(Jtm^/>*;W'ri 3 0iS';'7h;&? 
t#etL-^:^A7'n-7^-;u*;fr'r'^^<t <i:^^o ^i^. 

0 4 (a) tci3V^r^^cOR(igS^/"^VU7'l 30V 7 h 

[0 0 3 21 ee^r. ia^*A vA--? b 1 SOHtetl^* 

3(D')y M:0^fl:«i> :;^A l 5 a (li^ 
v^-C«M2 3SF*)OgP53't:^(gi^/s^;^-7'l 3 ^I3W^-^T 
v^-2)Jt^lC(i0 5 (a) iiZjT.^ixhX^liZf^y)^ S®2 
2«Ft)oa549^-e«i^yN*;^n 3 S:|ggB$-^TV^;2,^^lc 
ii05 (b) ti7K$ii^i:^t:^;E>c :^A15aO^® 
2 3^*9 0SB^ti(i^j-yv 7 hS&2 4 ttrv^^ 
7ti6. SB2 3^^<DU»X(D'/JM. 1 5 aOf^fflAd ^ 

1 2Hi5tt^K#i5'^^>:J^ii!l (04>:fe«) ti. »m2 
40 2^»}OS15^?^r-0:*A 1 5 aOf^fflAd 6> 1 1 J: f9 ^>:^ 

[0 0 3 31 ^y>i^AiiZniASLfzm,^/^)i^n 

sRmm^oi^yi 4ovy h&<7y^iti^m6iizm^ti 

hXo^Zfj:ho me (a) (li^v^r. ^^(i:^A 1 5 a 
C0SS2 3^«9 0fflS^-e^^/N^;l.n 3 «r§3gfl$-ti-7^c« 
^ora/N'^i^yi 3<7>';-7 hfto^ftSr^L. H.^JI^Ji 

4 cog hSog^^t^r^LTv^^p ifc. 
06 (b) UioV^T. mmtiiM. 1 5 a<7)«ffi2 2 ^ 

(ou^xm.^^o^y'1 3 imm^^fzm^com^o^ri 




7 

[0 0 3 4] *A 1 5 atzi3V^T^IB2 3^»)OS|5^-e 
%.%f<)\''f\ 3 ^'^^'^'±fz^^\Z\tWL%f^)^-f \ 3 t 

m i n fc^r-So fJt, 1 5 a {-i5lt^-9-r V 7 hgp 

0 (HI) <0il»HCj:l9iE^*Av-v7 h 1 5«:tt:frl^ 

-7 T'fid^S/h'ltR p m i n bM^i^^R p 
max tOP^r-itgpifl^PS^it-?. J: ^ IC^^^ 

[0 0 3 51 ±tm»mm2 oi±. ji> v> i (om^m. 

^^g2 5tcj;oTIEl!)«l]»?n-S.o i<om^=-«iJffll^a 

[0 0 3 6] • i''^>■?'>^ry h 9(7>mm~Hlt^Lfzm 
• ■y--v:5' 1 1 tc^tt'btLTi®,^iiK3l*10JE:^> 

0 ^ffii6simi-^o w 0 Lrz^mmm2 o oiEtftsimiz 

[0 0 3 7] m?-©J»SIS2 5 1CJ:-S#S&«II«2 OOIE 

i{> #lSt $ tt, rtSC E G R 455^ > V > 1 co^te^^® (CIc- 

*A 1 5 a lIi3tt*-9-7'U 7 bffl52 4 

^75?ib-?>i:, 1 5 atZit)£.-t-^^1giT-|*|g|5EG 

R4*Jjg#{i'torj^>'v > 1 <r) h )Vi^^m*^ii-kir^ 

§ It m -r -5. C i: pTtg T- * ^ o 

[0 0 3 8] tfc. h)i^^^m*mi^-r^i^<r>wimtL 

T(i> jl*H-«tt*.<7>lf'bo#^iSt«£M2l*I<0^5Ec0SLti. 



(5) #ga 2003-148182 

8 

s|-x.f>*vSo LtS-L, rta5EGR»cOj§#-74W.HO h^W 
[0 0 3 9] ■i-<Ofztb^ rtSBEGR»Oja#-tcJ:-5, h;!/ 

10 *=}f -r hz.ti)^v)v^^W}^nm-tz> ±x-gLWx^ z, o 

^oT, l^^E GR40j§|5-7!)«^H<7) h;v^'^fftJt:fe;is 

[0 0 4 0] -?-i-r-3^**fefj^T'(±. ^^■mnm.^frm. 
\>zf^^<-t^m m<r)m.%)±i)^^%^<r>nu e g r 4 t-iE. i: 

20 Oia^St. #^«# 1 4fto ^;^^'^l!;i:^c^o• 
#> l*igeEGR4<oig^(;j:or b;u5'^»i<7)J#:*:5i)«± 
I^TV^^^ia^flSlJ-r^o iis, m^^fS<0|*lS|SEGR 
4 C T IBl^tt OiR^^fre U SI- -S W O iR^IEtS* 
^fti" ^<0(i, -?-<7)|*|g|5EGR475^#5-v^(5 i:'±IB^(^ co 
flf^tTfl^^l^J^MM 2 TJ^ib^^MSS 3 t-M^Sf^043&^ 

[0 0 4 1] ±fewJ: 9 t-l*lSfEGR4<0jft#^i::-to-r 

u w Lxmm^£nWi'km\^^^ti)^x^i,i.')kz 

30 Uho Lfc^tJSt Lrii0iJ^(f±lS^jgT-rtSI5EG 
R4*M4-r*i:>'^ofcC td^fi'^^ti, CfLir J: 19 

[0 0 4 2] > V V 1 o h IES*Jt:fc:<oi^tii 

#B#^^LS-'^-f'>^:*•rlI7S.^/lI8(7>7D-^^- b 

40 1)^^[ZXm.^'f^iXi>o 

[0 0 4 3] mi^^^m.)^-^y\.zii\,^xiu Ji>v> 

meJSSJt 1>*T -t ;uKi!.4^t;»o-S , i > V > 1 

T'f K^VSIk* T♦*^i'flBfS*^^ t (SI 0 1 :YE 

s : H 7 ) . 1 -# 4 o®^flgtcit)£.i-^«g 

K<7)^^SPM<7)t:-i'1iPMma x(i) TS^Jfm^H-S. 

(s 1 0 2) o #^«# 1 -# A(r>m9i.^mi)-hm.%^ 
e-.<o^^f i±-#^i^# 1 , 3 . oas^igi* 

.4. -#^«# 2<7»llr•^T*>^^^7t:^^), ^^fe#l-# 

4 <r>m%^im^ {zmmm. 2 f^^^ass 3 tcj^f^^j^M^ 

50 Ci:<Of^9*m^BEPM{caiiSOi±fEco«Ilc^-5o 



-5- 




9 



s 1 0 2T*j±, ■^mm.%^mx'i>':>fz%.m<r>^wk%.^ 

g4> lC*tr&-r -5. W W -COSi^E P M CO tf - ^' H P Mm a 

x(i) ;6^»m$^tL^o 

10 0 4 4] ^v>T, #^^# 1 -# 4ftlC 
d 1 n(i) d^»m$tt-S. (S 1 0 3) o dCTJi, ±12 
tr-:J'ttPMma x(i) <nUdM)'^''^t>i\.tz'^^<n\- 
■mi A 1 n(i) 75^@{ii$tt^o Wi'&%M<r>\)V^mSi^ 

^Kh fkmm ±fBBff ^^isf o*^^ iz a 

)^'i'3imd 1 n (i) ti-^o 

f»d 1 n(i) . RZ>'i:xmizniii^itfziik(7)^m<ovn^ir 

mWldlnCt) 1 -# 4<0f;U^'|E 

i!ld 1 n(i) (DW^^X-ii^W-i^V )V^mid 1 n a v 
75«»aiS-*t^ (S 1 0 4) o -9 LT»m$tt/>:T14Jh 
;V^'^i*d 1 n a vlC^^ettA 5) 
Ltzm. Td 1 n a V • AJ t. 7.y-y-fS \ 0 3 T'^m 
^fltzY )V^^W)d. 1 n(i) t<7)JtKtC^c?§, 4-Is] h 
-'^^^i^ld 1 n(i) TJ^'^ffi ^tt/cco^fex* h ;i'i'^f!)0 

[0 0 4 6] BP*>, ±ieh;P^'^»d 1 n(i) tS? fd 1 
n a V • AJ *-iiT-*tttf (S 1 0 5 ! NO) , h 
^'I'^'^iftd 1 n(i) 75^»tti3-tL;^c:^«iT-(± h;P^'^i!j<7) 

1 (i) , F 2 (i) -f}^ ro ( h;i^^'^l!iii:^teL) J t S 
tL^ (S 1 0 6) o ii:*:7v^'-F 1 (i) ii, ^^fS* 1 

-# 4 icwrDLrEgc.fflig$tLri5 0. ^'^^.mx-nu 

(i) (i> li;»cV7i^F 1 (i) i:I^C<#^1Si# 1 -# 4 
(Ci+Jt-L-CHofflTg^tlTiJl), ^^»;lgT-|*|gBEGR 

^ tJ^StJ^ 5: « Bf -r ^ <0 (I ffl V > ^ o 
10 0 4 7] XT-'.'-fS 1 0 5T-±|5h^U^'32ftd 1 n 
(i) Td 1 n a V • AJ J£l.±-eab*t<f (S 1 0 5 : Y 
ES) . ^mVfl'i'^Wid 1 n(i) *t7t^®t? 

1 0 THiitro c:co><.xyys 1 0 Tcojia-aii. ±f£h 
^ ^iftcoJt:^*«l*lSf E G R so \,zx.i>ii><r>-r^$)Z) 

ii-^i}-imWi-r^fzit<r)iiff)X-i>Z,o 
[0 0 4 8] #^itr# 1 -# 4 -C-0|*IS|5E G Ri^i^^jE 

T-*-i>J*'&. 119 (a) (C^$tL-S,J;d{C, 1 

~# 4 OiR^tfet-*tJEDLfJ»ilBl-C<OlR^ff PMO«^ 




!|$g§2 003-148182 



1 T-|*Ig|5EGR»Oi§#;&'~£ti:-rv^Si:. 
0 9 (b) tC^Stv-ixtdl-. -»^fgi# 1 OlSi^ff® 
tcitl&L7t«8rax 1 T>«0«l$C)IPM<^}t^;««ji«J: I) -{) 

^EFMOkT-^fitPMrna X (i) J**, — a=^M# 1 W 

m^-K^^T^t?*ofc^fgi (-#^jgi#2) oi^^ffe 

{Z*tJ£. L Ttffi W X 2 -C cOlS^ffi PMOtf-^ttPMrna 

x(i-i) J; t) ^>ie;< Jt^o 

70 [0 0 4 9] :^xy7*S 1 0 7T-t±, ±IBf-^'<iPM 
max(i) , PMmax(i-l) H*o-#, ±iBh;P^'gE 

»d 1 n(i) 7j*»ffi$*t/^^«-ecah;ui'^i!rJe:*:**i*i 

-2.0 SP*>. ±.t^\-)V'^^md 1 n(i) ;6^»ai?*v;t:^« 
OiK^fi' S(;*tl& L HI t?(?)iS^)E PMOe-i'ftP 
Mmax(i) i)\ 't<r)^m<nmzmm^Xh^tzW!ii 
O^^ItS t Tt:^ T-Oi®^I± PMOtf-^-lttP 
Mmax(i-I) H^^HB (^Jx.lf0. 5kpa) Sr*D 
nX^tzm. rPMmax(i-l) +BJ \:X±.X^^i)^^i)^i)^ 

[0 0 5 0] i>i-e-t^fl^7!i5=Sr$ti-^ ^m<r>%m 
{±.%^Y)\^i'mw>d 1 n(i) tmm^ixtz%^) x-nu 

EGRS<Oj§#lC^O h^Wi'^illd 1 n(i) 

i:Tv^si'flfflf$*i.'5> (s 1 0 8) o -e-LT. ±ie^® 
tcitrL.i-^ii:'c7 9^'-F 1 (i) Ti (i*iSI5EGR4 
<r>m$r\zXi.Y \ L^ix^b (S 1 0 

9) o 

[0 0 5 1] 7.v-y-fS 1 0 7T-5^ffl5c**=&$ 

tL-2,t. ^dco^fa {±Mh )Vi^mW}d 1 n(i) 

50 T'|*|g|5EGRa:Oi§#JiJL^<7)|]iHt;J:'i. h 

fi^i^mWld 1 n(i) <0^i:^7&^^CTv^*g•^pJ»f^i^■^> 

(s 1 1 0) o "tLx. ±m^nKnnc'-r ^m±y y ^ 

F2(i) 75^' n (l*IgtEGR»Oii^J,J>^ri.co;igi{;j;^ 

*t)£-r'2.*i:^7 7i^F 1 (i) ro mUEGRS<r> 
'^^>.zi.i>Y)Vif^m^±mL) J (Sll 

2) o 

[0 0 5 2] w<OJ;ol-Ji:^7 7^^F l(i) , F2(i) 
n^^i)'^'ift>ixtzm. Y)V^m6inm(r>tztb<r>^m (S 

40 1 1 3-s 1 1 6 : 1118) Ti^nffgtL^o -o^aa-e 
li:»;7 7i^F 1 (i) n (rtSBE G R*oig#5-ic 
J: -5. h ;u^lEWJt:fe* •) ) J "C*^ t ^ ( S 1 1 3 : Y 
ES) , •^-oiS:#cy^^^F 1 (i) tc*tJc.i-*»«tc*tL 
T|*l65EGRfic7)MS*IJW*^^^T?*X.S (SI 14) o 
^ d L ;t rtSB E G R fiOit»$IJiai li . 01J X. (f JilB^M** 

<^*J:9"R^*-^v-V7 h 1 5 S:llI3«0:^|6jFffl!{c^ 
S& $ -ii-^ C t tc J: (9 tt^ o 
[0 0 5 3] tajx.(f, — 1 T-rtaSE G RfiOii 
50 I^HJ:* ^;^^'lE»ii:*:*«±l:Tv^i,i•^JBf$^tf^i^-&■ 
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l-lgjE-f'So ZiviZX*). -#^«# lT-|^ffl5EGRi 
[0 0 5 4] Lfw|*lSPEGR4<7)MSS-OV-> 

If, 4!DlalortgpEGR»oitfiW»^^-»^ft# It? 
I*5BP E G R S«5ig# J: & h ;w V ^ T V ^ 

h 1 5=4:1111 0 (a) IC^^tx.^ i ^ (c:^Io|F1SI 

(0 0 5 51 ^*B#^2t3il^l'-^>t::iiV^r, 7,r-y-fS 
113 (US) T-55g«g**^r$ix-S. *e:*:7 9^F 
2(i)*«ri (rtSBEGRifTJit^-J-JL^conHtlJc-g, h 

r-#^«$e-e*ttif, ±IBii:*c7 7^F 2 (i) ic^tiDi" 

^mn^ii^ (s 1 1 6) c 

[0 0 5 6] tnix.ii\ 1 T-JiffiO J; ^ ^ h ;u 

fgi# 1 (ci5v^TB#4'«*f*<7)ii». »i^*fB#)Woil 

mo (b) - (d) (l^^n^idt;— #^tgi# 1/i' 

[0 0 5 7] i^X±.nm.Lfz:^^mMm\ZS.iX{S. iXT^Z 

(1) i>v>|5H£iiJKOiEij7>-f>*«!)«b*r*#^«# 
\-# A%<r)V )V^^WsA 1 n(i) 5*^f>^iltr-(±, 
%^XV)\^^mnd 1 n(i) 5{»**i:*cLTV^-5, t i, -?-*t 
**l*Iffl5EGRS03i#tcf2|i-9 i>(7)f£(r>:i\ ^\>^li-tMjL 

SCE G R*<7)j®#-75^if3Eco^igir-^ v^s t i (r(±, 
»d 1 n(i) j.o±f£XSra*-e<oqR^EPM 

Otf-i'MPMma X (i) 75^ ifE^I^Oilffiri^^^ff 
MCOe-i'ttPMma x(i-1) J: "9 <)^5cilB 7t:ft:'c§ 
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i2 

v>it(c^o'§, ±i5h;w^"^iid l n(i) ^*:*c§v^^ 
itiT-i*|g|5EGR»<?)ja^icJ;-i. h;i'i"^iJiJi:'c^^~^i:T 

^it-e, i*ifB5EGRaoja#ui* 

-c;g«J i: ^ C 1 75»'-C § ^ J: d t- ifc ^ o 
[0 0 5 8] (2) F«5SBEGRg<Oa§#>lCj;2, 

*=J-LTi*iSISEGRfi:$:Ml:-t'5'$iJ^d*tTfetL;i>o .rttt- 

xy^^i>ztff)m.mi)^^m^'*i^fztb. mmi-jv^^wi 

<oti±i^m&Ji,znmiri,zti^X'i^i>o 

[0 0 5 9] ( 3 ) -#^«# 1 t 3 'S? t\ 

^«*:*^'ii«-r-i>«ssc<7)^fSt:'rtgi5E g Rioia^ic j: ^ 
i*iSPEGRm<7)ja#ni;i> 

^ttT-Jb'&i:*iJSiJ$n, I^SBEGRiOjlSgtv^T h;u 
BM■A^^t>i^^^m^Z'0\.^X\^UE G R<7>^§'l,zX ^ h 

)i'^^W)m±^^±cx^^^%nx$)i>tnm^n: t<r> 
^miiznLxi>mcx'jK\*iUEGRS<r>mtizii:h h 

o^fa-t:-[*igr>EGR*<753®#-(3j;^ h )v ^ ^mm±:^^± 
cx^^fcbLxh. 't<Dm±*^^cx\^^i>^mi6^mz 
mm L xnmim i: ^ c t *«t- # ^ o 
[0 0 6 0] mzmmfm) -^i;, ^§tm<nm2mm 

30 rnt-i. ^'^%mx-tiUEGR^<r>^0'[Zi.i,Y )VC7^Ws 
-t-SIBWT-WBa^SPMcOtf-^'flPMma X (i) <r>^ 

[0 0 6 1] m \ 1 'SiXfm 1 2 1±, :^m.mfmnmi^n 

^3g;i.-^>tci5v^r(±, T-f V)VmM^X'i)hZ.t^ 
fk^\Z^ ±i&L7tt:-5'fiPMma X (i) > Y)V^^m 
d 1 n(i) . ^;^^'^l^d l n a v A^flS-^C^m 

^iXi, (S201-S203 mi 1) o -?-Of^, 4-0 
40 iR^tf^T-*^7t^1t(;ov^r<7)±fBtf-^'1lPMm a 

x(i) i)K mm%^<nm^z\^wn^x$)-z>tz%mz^^^ 

T<0±Sei^-^'fflPMma x(i-1) tC ^56-18 B * in* L 
tzm rPMmax(i-l) +BJ \!X±.XhZ,i)^'Si)^i)m^ 

[0 0 6 2] ^ ^ T'#5e*J3e*^^ $ tt^ t , ^HRR^ff 
e-C*c>t^«-r-F«3Si5EGRfi<Oja#tC#o h^l'i'^Ifr 
d 1 n(i) OJi:^*^^i:rv»*i'flBf$tL^, (S2 0 
6) o ^LX. ±M%mzntE^-t^m±y^^F \{\) 
n {nUEGRm<r>M^\,zi.hV)v^^w>m^^ 
50 f)) J t $^1-5. (S 2 0 7) o 
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[0 0 6 3] — ;^7" 7^5205 T-S5efl^7)^'^; $ 

^WE.GRm.<r>m^m[-<r>WM^~X.i> Y)VC^^md l n 

%tV)^^^W5A 1 n (i) 7)« Td 1 n a V • AJ *iSr'$) 
ttif (S 2 0 8 : NO) , ^0 h;u^^lftd 1 n(i);6^ 

«Bf$fL, ^^^i§F{c*t)c&^*Ji:*:7 9i^F 1 (i) , f 

2 (i) ro {y)\^i7mm^izmL) j (s 2 
12)0 

[0 0 6 4] ttz. ±l^^;^^'^iid 1 n(i) 7&« fd 1 
n a V • AJ i^]L±T*^^^f (S 2 0 8 : YE S) , 

V)V'^mMsd 1 n(i) 75?»ai?ttfc^i^r-|*ja5EGR* 

i-Wifsitt^ (s 2 0 9) o -etr, JifE»«tzi=ftD-t 

-2>ie:*:7 7^^F 2 (i) **ri (I*ISI5E G R*Oi§#m^ 

<7)!iHtc<t<5. j t ?n (s 2 1 

0) . iwi^«(cjk=fit:.-r-i,ii:^7 7^^F 1 (i) ro 

(S 2 1 1 ) o 

[0 0 6 51 wCOJ; 9 tllt:fc77i'*F 1 (i) , F2(i) 

<r)Wi^m'rt>ixtz'ik. V >^ ^ mmnmotzifxry^m (s 

213-5216 :I112) *«*ff S^^So 

[0 0 6 61 (4) ^^M®t:-|*lS|5EGRiOii#5-{Cj; 
») V)\^^mMid 1 n(i) 75*li:^LTv>-5,i:iilZ(±, -f-co 

ttPMma X (i) ±fe*;i^(OItirl::'S^^TliT-*> o 
Tt^fgfUov^rcOtr-^'^lPMma X (i-1) i 0 ^>^^ 

«B7fit:fc:#v»it{;|go*§:, ±|Bh;w^"^»d i n 

(i) ;6^:^#v^^«r-|*Iffl5EGRl:OiS#-t-<t-?) h-'l'i'^ 

fl»f>e>WHei:^'&-i:T% |*IS|SE G RiOjl^tz i -& h 
g!cSllJi:^7>t^ C T V ^ 2pJ gij 1- -2, ^ t tJ^T- ^ , 

^co^« ti** L r jS«j ^fc W» s-g? t -& c t :**-e # J: ^ 

[0 0 6 7] (5) l*lS|5EGRfi<0«#-lcJ:S h;U:5'ge 
S&Ji:*:!&*^i:Tv»-z,^j8f*fijgij-f^,|^, -e-oflgiJ;&* h^w 

i^^Ud 1 n(i) iw^-r^zt^£<frt>fihtzib. m 

[0 0 6 81 \.t<r>m<r>mmwi.m^ ±.tz^m.mrM\t. 
mpL^m-r<r) i ^ tc^s-r-s, ^ t t- § 
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i/itt*!: t {c^o-v^r. |*ISCE G Rl:<7)ig^(i ± 
•^^R^EPMcoii^Tj^ii^J: t) ^>ig5< ^oTv^^&^iJffif 
LT<>J:v»o ^lOJir-g-, gf^^fgfr-ObJl/5'^ttd 1 n 

(i) i}^-k^y^^zt. ^xymm%m^-o^.-x<n±Mm%m. 

d 1 n(i) **:feiv»^1«fS:|^S|5EGR»Oja#tCJ:^ h 
>^ ^W}i§±i)^± C T v> -5, ^tB t « SU-t -5) C 1 7i*T' § 

[0 0 6 91 •m^^nX'[H^EGRS.<om^liZXi>V 

)u^^w>m±-6^±\:^x\^^^t^. ■t<r>*imt LxnuE 

ttLTiJ< i:v-^*!f$S«:SIC, Cltvu J: >) ^T'* A 1 5 

fz. [*jUE GR t<7)m^ iizx ^ h >i'i'mmi^i^-i^±cx 

[0 0 7 01 • Bf^tMfStr-l^lSBEGRiOii^-tcJ:^ b 
EGRic^jgcitv^^it^^rfi'Tll&t-. ^Sfl-iHtltS, B. 

mmi-^t^^oBM'^^immi'^i^zn-^xi^B.^^o 
[0 0 7 11 • l*laJEGRa:{cI£•«l:r^'^^:i-^>'^'9^- 
^' t LXJ^>'y> 1 <r>T4 K;l^Stet»t-*Jtt*nR^SP 

30 K^iSK) '^?5M^aJS^±I£^^•7 ^ - t L-cfflv^r 
[0 0 7 21 ■ ^Wim±<r>iiP^^ iT-i K;i'a|S(t< 

x.fziJA 15a «rqR^*Avir7 h 1 5 <r>mii\^iZ^& 

^■^Xl^^EGRim^tLfz^K :^^m(iZitf,zm. 

5c$n^v^o ^Jx.if. i' ^ > ~> y h 9 {zn-r ^m.^ 

yymi'Simti-i>C:i:X\ rtSCE G Ri«r pT 
lEfc LTi{) J:v^o S^>:, •'fr'J 7 hSP2 4 3&*^ < y -X 
2 10iS§75*fR^*Av^-7 h 1 5<7>a:^|&llCjlMa«JtC 

rtffl E G R 1; ?r pT^ 1 1" •?> C i: 75*r- i ^ o 

[0 0 7 31 '^u. &.±<r>^mfmA'hi&miri,zt<7> 

X'^i,timSMl,Z'0\.^X. -tco^^t 1 1 {Cj^Ttlf£<£ 
50 f 
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( 1 ) m^m 1 ~ 3 cr>x.--rMHzum.<^^mmmmm 
[0 0 7 4] mM^nr-\*immwmm^:^^§'^^m^ii~ 

10 0 7 5] 'iiJ. Lfzmm^yiotL:h^n^t L 

[0 0 7 6] ( 2 ) ±fs ( 1 ) iztz^<o\*^mm^<r>m'M 
V » s ^ IS t ipj gij i- ^ t <7) T- * -s. 1*1 o w « o 

[0 0 7 7] B'f^^ie<OiS*:=lTS(;*t)l:-L7t:WK-e<7?iR 
[0 0 7 8] ( 3 ) ±ie ( 1 ) Xl± ( 2 ) HfS^c7)|*ii?i 

JpJgiJ $ n/c^fai-*t L, h ;w ^i6J(|i»Jofci6<;o«iJ» Sr 

[0 0 7 9] ±ie«^icj:ttif. nmm%WiMW&<r>^ 

^ <7) h ;u lEii «: |g ^ K I) Wftij-f ^. c t *J T- § «2. J: ^ 
[0 0 8 0] ( 4 ) ±fS (3 ) t-IB«OI*I«fe«raoilHJ«l 

[0 0 8 1] F«3S|5Sf^??«i5lfioa|Kc i h ;w ^' ^lii 
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[0 0 8 2] }*^^m%mnnm.<D^'Mi. 

T Ofizie ^ *iJi« -f -5 1 1; J; o T S *t -i> „ 
[miincofiifm^i^^] 

[HI] mi m.miim<r>mmmm.*mm ^ixh^>vy 

10 ^#:?r7p-rffl&(lo 

[112] |BIa:.>v>«OlR^aK*^f S&Ho 
[0 3] 

[0 4] ±.%?.tii^mmmmmo 

[0 5] %^^<;w7'<7)'j 7 H:r-«f±ie*A07'n7 

[0 6 ] ±fB* ^ J: -2,yN';i'-r^--'<- 9 y yR^iJiW 

Ho 

[07] »i*ifeff^Buioit-5. h^i'^'^»ii:^o^ai^ 

20 -ir - h o 

[0 8] mimmmx-n^i^ v)v^^Wim±<r)i^.^^ 
[09] i^raig«u*t-r*is^iio«^«:^i-^^A^ 

^- ho 

[010] V)V^^Wi'k1f^m-f^tzib(r>\^%iJl^'y^7 
30 [011] ^2*Mff^SPJci5it^ h^u^'^itiii^'vOl^as 

bo 

[012] »2|IMff^Ss(-i3lt^ h^l'^'^tljli^'vO^ai 
¥)ilS> sa'-e<7) ^;^^'^S^»it:'c<^^^P«lJ^«SS:^■r7^- 
^^- ho 

[^■^<oiji?q] 

l-jt 2-J!^MM. 3-iSi^iiK, 4-«f4i* 

*f^, 5-*^7'7^'\ 9— ^'7 Vi' 10- 
^'7>i'--J^v'v3 v-ti'-'f, 1 1 — -9— 5' > 5' , 12 

^UT*, 1 5— 15a-*A, 16 — 
m^'^-i^-y^y 16a-*A, 1 8 v a 

>-t>^^ 1 9-Br^/N';i'r#l4^g, 2o-^i6« 

2 1-y-X, 2 2 3-^M. 2 4-^^- 

yj^hSC, 2 5 2 7-T^-b;i^^-K->' 
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Rpmax 



TDO 



TDC 
Rpmin 



BDC 




BDC n>9fk 
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[118] 



(11191 




l*)SKRl(D»£t4fll$llfT 




«t »3 #4 «2 «1 



[HI 01 



[mil] 
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T 



(b) 



F 



in 



in 
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n a 



,3)1 r — u — u — LT 



n rL__rL_JT 



— u — u LT 



n a 



MI 



S201 




'&202 



«ftSPMfl)tf"^{|PMmax(i)$J3:tti 

I 



aasfl>hn^giidin(i)tgtt f 



S203 




8204 



'S205 
|PMnMD[0-O+B> 

S208 



I r?2p7 




1209 



I rS2 10 



X 



rS2 11 
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(J 

<c;Ft(D=i 


[mi 2] 

P) 

^ 

^ <F^= 











(51) Int. CI. 7 mm^ 

F 0 2 D 45/00 3 6 4 

F 0 2 M 25/07 

(72) IS* ^ 



F I (##) 

F 0 2 D 45/00 3 6 4 D 

F 0 2 M 25/07 B 

F ^ - A (##) 3G018 AB07 AB17 BA04 CA13 EA02 
EA11 EA12 EA22 EA23 EA31 
EA35 FA01 FA06 FA07 FA08 
FA09 FA23 GA08 

3G062 AAOO BA04 BA05 BA08 CA03 
DA02 GA02 GA05 

3G084 BA13 BA15 BA17 BA23 CA03 
CA05 DA11 EAll EB25 FAIO 
FA11 FA29 FA32 FA38 FA39 

3G092 AA01 AA11 AA17 BA09 BB01 
DA03 DAI 2 DG09 EA08 EA09 
FA05 GA04 GA08 HA05Z 
HA13X HA13Z HB01X HB02X 
HC08X HD05Z HE03Z HE05Z 
HF08Z 

3G301 HA19 JA05 KA07 KA21 U07 
MA11 MA18 NA01 NA08 NE17 
PA07Z PD02Z PE03Z PE05Z 
PE07Z PEIOZ PF03Z 
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